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FOREWORD
This bibliography of scientific and technical papers is the first in a
series to be published annually in compliance with the National Aeronautics
and Space Act of 1958 which requires "the widest practicable and appropriate
dissemination of information about the Agency's programs and the results
thereof."
The purpose of the series is to provide to the technical community a compen-
dium of current JSC research and technological developments.
Comments concerning this publication or suggestions for future annual bibli-
ographies should be addressed to the Documentation Management Branch, JM2,
Lyndon B. Johnson Space Center, Houston, Texas, 77058; FTS 525-6267 or
713/483-6267.
^
Carolyn f. Huntoon
Associate Director
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INTRODUCTION
This listing of the Johnson Space Center's scientific and technical publi-
cations and presentations is arranged alphabetically by first author within
the organization of that author's affiliation at the time the request for
approval was initiated. Organizational groupings are made by directorate or
major office, then if number of entries warrants, by division or suboffice.
Organizations are listed by 1985 designations. The citations are based
primarily on JSC authorship, with contractors, grantees, and independent
collaborators included for coauthored papers.
Types of papers included are NASA formal series reports, journal articles,
presentations given at professional society meetings and seminars, papers
published in conference proceedings and other collective works, and workshop
results. Dates are confined largely to calendar year 1985, except those few
cases in which a published version of a 1985 presentation had already
appeared in early 1986 or in which a 1984 presentation was not published
until 1985.
Information presented herein is based chiefly on that supplied by authors
first on forms requesting approval and later on review of this listing,
copies of which were .distributed to all directorates and offices involved.
Additional information was obtained from literature searches in the NASA
Scientific and Technical Aerospace Reports (STAR)', International Aerospace
Abstracts (IAA), and available professional publications cited.
OFFICE OF THE DIRECTOR
1. Loftus, Joseph P., Jr.: Space: Exploration-Exploitation and the Role
of Man, Presented at the Air Force Aerospace Medical Research Labo-
ratory, June 5, 1985, Dayton, Ohio.
2. Loftus, Joseph P., Jr.; Roberts, Barney B.; and Duke, Michael B.:
Technology for Manned Mars Flight. Presented at the AIAA Planetary
Society "Steps to Mars" Conference, July 16, 1985, Washington, D.C.
3. Loftus, Joseph P., Jr.; and Brasher, Warren L.: Beyond Low Earth
Orbit - An Overview of Orbit-to-Orbit Stages. Presented at the 36th
International Astronautical Congress, October 7-12, 1985, Stockholm,
Sweden,
4. Loftus, Joseph P., Jr.: An Historical Overview of NASA Manned Space-
craft and Their Crew Stations. British Interplanetary Society
Journal, Volume 38, August 1985, pp. 354-370.
5. Loftus, Joseph P., Jr.: Evolution of the Astronaut's Role. NASA,
Washington Workshop Proceedings: Space Human Factors, Volume 1,
1985, 24 p.
FLIGHT CREW OPERATIONS DIRECTORATE
1. Bluford, Guion S., Jr.: The Space Age: An Ongoing Revolution in
Technology. ASF News, 1985.
2. Hauck, Frederick H.; and Gardner, Dale A.: Space Salvage - A Report
on Shuttle Mission STS 51-A. Presented at the Society of Experi-
mental Test Pilots Symposium, September 1985.
3. Henize, Karl G.; and Parker, Robert A. R.: Optical Spectroscopy of
the Filamentary Halo That Surrounds AD148937 and NGR6164-65. Publi-
cations of the Astronomical Society of the Pacific, Volume 97,
September 1985, pp. 780-783.
4. Henize, Karl G.: Spacelab 2 - A Preview. Sky and Telescope,
Volume 70, July 1985, pp. 5-6.
5. Thornton, William. E., M.D., et al: Electronstagmography and Audio
Potentials Space Flight. Laryrgoscope, Volume 95, No. 8, August
1985.
RRECEDIMG PAGE 9U« WOT HOOP
MISSION OPERATIONS DIRECTORATE
1. Bruce, Tandy N.: STS Retrieval of Satellites. Presented at the
22nd Space Congress hosted by the Canaveral Council of Technical
Societies, April 23-26, 1985, Cocoa Beach, Florida.
2. Deiterich, Charles F.: The Fisher Linear Classifier. Presented
at the American Statistical Association & JSC Conference, November
14-15, 1985, Clear Lake City, Texas.
3. Dell'Osso, Renato D., Jr.: Space Shuttle Flight Operations - Train-
ing, Planning, Accomplishments. Presented at the Society of Auto-
motive Engineers Aerospace Vehicle Requirements Conference, May 21,
1985, Washington, D.C.
4. Shinkle, Gerald L.: Space Station Crew Workload: Station Operations
and Customer Accommodations. Presented at the Society of Automotive
Engineers Conference, October 14-17, 1985, Long Beach, California.
PRECEDING PAQE BUNK NOT FUMED
ENGINEERING DIRECTORATE
1. Moser, Thomas L.: Evolving Technology and Engineering at NASA
Johnson Space Center. Texas Professional Engineer, July/August
1985, p. 16.
2. Moser, Thomas L.: Keynote Lecture. Presented at the Fourth
International Conference on Structural Safety and Reliability
(ICOSSAR '85), May 27-29, 1985, Kobe, Japan.
PAGE BLAMK NOT FltMED
Crew Systems Division
 x
1. Cusick, Robert J.; and Noyes, Gary: Initial Development and Perform-
ance Evaluation of a Process for Formation of Dense Carbon by Pyrol-
ysis of Methane. Presented at the ASME/AIAA/SAE/AIChE/ASMA 15th
Intersociety Conference on Environmental Systems, July 15-17, 1985,
San Francisco, California. SAE Paper No. 851342.
2. Cusick, Robert J.; Colling, Arthur K; and Reysa, Richard P.: Devel-
opment Status of Regenerable Solid Amine C02 Control Systems. Pre-
sented at the ASME/AIAA/SAE/AIChE/ASMA 15th Intersociety Conference
on Environmental Systems, July 15-17, 1985, San Francisco, Cali-
fornia. SAE Paper No. 851340.
3. Feiveson, Alan H.; Chhikara, R. S.: Analysis of Leaf Area Estimates
Made From Allometric Regression Models. Presented at the University
of Houston-Clear Lake Conference, November 14-15, 1985, Houston,
Texas.
4. Lance, Nick; Boyda, Robert B.; and Schwartz, Mary R.: Electrochemical
CO? Concentration for the Space Station Program. Presented at the
ASME/AIAA/SAE/AIChE/ASMA 15th Intersociety Conference on Environ-
mental Systems, July 15-17, 1985, San Francisco, California. SAE
Paper No. 851341.
5. Lance, Nick; and Mai in, Jane T.: An Expert Systems Approach to Auto-
mated Fault Diagnostics. Presented at the ASME/AIAA/SAE/AIChE/ASMA
15th Intersociety Conference on Environmental Systems, July 15-17,
1985, San Francisco, California. SAE Paper No. 851380. ,
6. Lance, Nick; Samonski, Frank H.; and Block, Roger F.: Automated Sub-
system Control Development. Presented at the ASME/AIAA/SAE/AIChE/
ASMA 15th Intersociety Conference on Environmental Systems, July
15-17, 1985, San Francisco, California. SAE Paper No. 851379.
7. Lin, Chin; and Cusick, Robert J.: Performance and Endurance Testing
of a Prototype Carbon Dioxide and Humidity Control Subsystem For
Space Shuttle Extended Mission Capability. Presented at the ASME/
AIAA/SAE/AIChE/ASMA 15th Intersociety Conference on Environmental
Systems, July 15-17, 1985, San Francisco, California. SAE Paper No.
851374.
8. Parish, Richard C.; Sadunas, J. A.; and Lehtinen, A: Thermal Manage-
ment System'dptibnsLfor High Power Space Platforms. Presented at
the AIAA 20th Thermophysics Conference, June 19-21, 1985, Williams-
burg, Virginia.
10
Engineering Directorate
9. Price, Donald F.; and Ejzak, Edward M.: Practical Analysis Systems
for Recovered Spacecraft Water. Presented at the 4th International
Association on Water Pollution Research and Control Conference,
April 20, 1985, Houston, Texas.
10. Rankin, J. Gary: Space Heat Rejection Radiators: Meteoroid/Debris
Consideration. Orbital Debris, NASA CP-2360, March 1985, pp. 295-
298.
11. Rankin, J. Gary: Space Station Thermal Management System Develop-
ment-Status and Plans. Presented at the ASME/AIAA/SAE/AIChE/ASMA
15th Intersociety Conference on Environmental Systems, July 15-17,
1985, San Francisco, California.
12. Rankin, J. Gary; Fleischman, George; and Tanzer, Herb: Honeycomb
Panel Heat Pipe Development for Space Radiators. Presented at the
AIAA 20th Thermophysics Conference, June 19-21, 1985, Williamsburg,
Virginia.
13. Rouen, Michael; and Gray, Robert: Your Spacesuit and You - Signif-
icance of Manloading in Pressure Suit Design. Presented at the
Society of Automotive Engineers 15th Intersociety Conference on
Environmental Systems, July 15-17, 1985, San Francisco, California.
SAE Paper No. 851334.
14. Whitsett, Charles E., Jr.; Bollendonk, Walter W.; and McCandless,
Bruce: The Manned Maneuvering Unit: A Nice Flying Machine.
Aerospace America, May 1985.
15. Whitsett, Charles E., Jr.; Rodriguez, Manuel; and Rogers, Leslie:
Recent Shuttle EVA Operations and Experience. Presented at the
Society of Automotive Engineers 15th Intersociety Conference on
Environmental Systems, July 15-17, 1985, San Francisco, California.
SAE Paper No. 851328.
11
Engineering Directorate
Advanced Programs Office
1. Aired, John W.; and Lazaron, Mary P.: A Space Station Plume Model as
Updated by an On-Orbit Plume Impingement Experiment. Presented at
the 15th JANNAF Plume Technology Conference, May 21-23, 1985, San
Antonio, Texas.
2. Aired, John W.; and Leitner, Nancy J.: LAMPS, A Computer Model for
Describing Large Amplitude Fluid Motion. Presented at the Texas
Section of the American Physical Society, American Association of
Physics Teachers Conference, March 8-9, 1985, Houston, Texas.
3. Barton, Richard L.: Aerodynamic Flight Testing of the Space Shuttle
Orbiter. Presented at the SAE Aerospace Technology Conference,
October 14-17, 1985, Long Beach, California.
4. Cerimele, C. J.; and Gamble, J. D.: A Simplified Guidance Algorithm
for Lifting Aeroassist Orbital Transfer Vehicles. AIAA Paper 85-
0348. Presented at the AIAA 23rd Aerospace Sciences Meeting,
January 14-17, 1985, Reno, Nevada.
5. Miller, Edgar; Aired, John; and Leger, Lubert: Contamination Effects
During Rendezvous and Proximity Operations. Presented at the Ren-
dezvous and Proximity Operations Workshop, February 19-22, 1985,
NASA-JSC, Houston, Texas.
12
engineering Directorate
Tracking and Communications Division
1. Arndt, George D.; Davidson, Shayla; Ngo, John Carre; Jedlika,
Russel P.; and Estes, James: Effects of Phase and Amplitude Errors
Upon Image Resolution for Discrete Element Arrays. Presented at the
Fourth Yale Workshop on Applications of Adaptive Systems Theory, May
29-31, 1985, New Haven, Connecticut.
2. Arndt, G. D.; Suddath, J. H.; and Carol, J. R.: Optimization of
Antenna Surfaces for Conformal Arrays. Presented at the Phased
Array 1985 Symposium, August 1985, Bedford, Massachusetts.
3. Bromley, Linda K.: Productivity Increase Through Implementation of
CAD/CAE Workstation. Presented at the R&D Productivity Conference,
September 11, 1985, University of Houston-Clear Lake, Houston,
Texas.
4. Davidson, Shay!a: Metallized Graphite Epoxy and Metal Matrix Com-
posite Fabrication for Space Station Antennas. Presented at the
Joint Applications in Instrumentation, Process, and Computer Control
Mini symposium, March 15, 1985, Houston, Texas.
5. Davidson, Shayla E.: NASA In-House Antenna Design. Presented at
the AIAA Communications Systems Technical Committee Lunch Meeting,
November 22, 1985, Houston, Texas.
6. Davidson, Shayla; Richards, William F.; and Long, Stuart A.: Dual-
Band Reactively Loaded Microstrip Antenna. Published in the IEEE
Transactions on Antennas and Propagation, May 1985.
7. Davidson, Shayla; Richards, William F.; and Long, Stuart A.: Dual
Band Microstrip Antennas with Monolithic Reactive Loading. IEE
Electronics Letters, September 1985.
8. Davidson, Shayla; Richards, William F.; and Long, Stuart A.: Mono-
lithic Design of Dual-Band Microstrip Antennas Using Reactive
Loading. Presented at the Antennas and Propagation International
Symposium, June 1985, University of British Columbia, Vancouver,
Canada.
9. Erwin, Harry 0.: Non-Contact Sensors for Space Station Applications.
Presented at the Workshop on Robotics and Automation in Space,
November 19, 1985, Houston, Texas.
13
Engineering Directorate
10. Erwin, Harry 0.: Laser and Electro-Optical Technology at NASA.
Presented at the NASA Technology Utilization Conference at EPCOT,
January 15, 1985, Orlando, FTorida.
11. Erwin, Harry 0.: Laser Docking System. Presented at the Satellite
Services Workshop, November 6, 1985, Houston, Texas.
12. Grady, Jane L.: Optical Communications Thru the Shuttle Window.
Presented at the AIAA Conference, May 10, 1985, Houston, Texas.
13. Grady, Jane L.: Space Station: Lasers and Electro-Optics. Presented
at the Conference on Lasers and Electro-Optics, May 22, 1985,
Baltimore, Maryland.
14. Griffin, John W., et al.: Ku-Band - The First Year of Operation.
Presented at the IEEE Radar '85 Conference, May 8, 1985, Washington,
D.C.
15. Griffin, John W.; Kelley, James S.; Steiner, Allan W.; Vang, Harold
A.; Zrubek, William E.; and Huth, Gaylord K.: Shuttle Ku-Band
Communications/Radar Technical Concepts. Space Shuttle Technical
Conference, NASA CP-2342, January 1985.
16. Jordan, William T.: Increasing Productivity in Flight with Voice
Commanding. Presented at the R&D Productivity Conference, September
10-11, 1985, University of Houston-Clear Lake, Houston, Texas.
17. Jordan, William T.: Voice Controlled Closed Circuit Television for
the Space Shuttle Orbiter. Presented at Speech Tech '85, April 22-
24, 1985, New York, New York.
18. Krishen, Kumar; and Erwin, Harry 0.: Laser and RF Systems for Space
Proximity Operations. Presented at the NASA/AIAA/IEEE, ITC/ISA, ACM
Conference, October 1985, Las Vegas, Nevada.
19. Nitschke, Harold A.: Shuttle Imaging Radar Antenna Technology. Pre-
sented at the IEEE Radar '85 Conference, May 9, 1985, Washington,
D.C.
20. Sawyer, Ralph S.; Schmidt, Oron.L.; and Graham, 01 in L.: Communica-
tions and Tracking: The Keys to Space Station Utilization. Pre-
sented at the Space Tech '85 Conference and Exposition, September
23-25, 1985, Anaheim, California.
14
Engineering Directorate
21. Sawyer, Ralph S.; and Schmidt, Oron L.: Communications and Tracking
Aboard the Space Station. Published in SIGNAL, July 1985.
15
Engineering Directorate
Simulation and Avionics Integration Division
1. Healey, Kathleen Jurica: A Variable Configuration Controller for a
Multi-Purpose Articulated End Effector. Presented at the AIAA/NASA
Symposium, September 4-6, 1985, Washington, D.C.
16
Engineering Directorate
Avionics Systems Division
1. Actkinson, Arland L.: The General Perception Problem. Presented
at the ISA/85 Conference, October 21-24, 1985, Philadelphia,
Pennsylvania.
2. Kubiak, E. T.: A Frequency Domain Stability.Analysis of a Phase
Plane Control System. Journal of Guidance, Control, and Dynamics,
Volume 8, January 1985, pp. 50-55.
17
Engineering Directorate
Propulsion and Power Division
1. Faget, Nanette M.: Thermal Energy Storage (TES) Materials Compatibil-
ity Test for Space Solar Dynamic Power System. Presented at the
Seminar on Recent Advances in Thermal Energy Storage at the Rocket-
dyne Division of Rockwell International, July 31, 1985, Canoga Park,
California.
2. Faget, Nanette M.; Fraser, Wilson M.; and Simon, William E.: Energy
Storage for a Space Station Solar Dynamic Power System. Presented
at the 20th International Energy Conversion Engineering Conference
(IECEC), August 18-23, Miami Beach, Florida.
3. Griffin, John W.: Orbital Fluid Resupply Tanker Development. Pre-
sented at the 1985 SAE Aerospace Technology Conference and Exposi-
tion, October 14-17, 1985, Long Beach, California.
4. Griffin, John W.: Orbital Fluid Resupply. Presented at the Satellite
Services Workshop II, November 6-8, 1985, NASA-JSC.
5. Henderson, John B.: Standardized Hydrazine Coupling Development.
Presented at the Satellite Services Workshop II, November 6-8, 1985,
NASA-JSC.
6. Kroll, Kenneth R.: U.S. Gravity Utilization of Tethers Activity.
Presented at the Applications of Tethers in Space Workshop, October
13, 1985, Venice, Italy.
7. Simon, William E.: Direct Integrated Solar Heating (DISH) Concept for
a Manned Space Station. Presented at the 20th International Energy
Conversion Engineering Conference (IECEC), August 18-23, 1985, Miami
Beach, Florida.
8. Simon, William E.: Space Shuttle Electrical Power Generation and
Reactant Supply System. Space Shuttle Technical Conference, NASA
CP-2342, Part 2, January 1985, pp. 702-719. r
9. Taeuber, Ralph 0.: Space Station Propulsion Requirements. Presented
at the ASME Winter Annual Meeting, December 12-13, 1985, New
Orleans, Louisiana.
18
Engineering Directorate
10. Taeuber, Ralph J.; Karakulko, W.; Blevins, D.; Homann, C.; and
Henderson, J.: Design Evolution of the Orbiter Reaction Control
Subsystem. Space Shuttle Technical Conference, NASA CP-2342,
Part 2, January 1985, pp. 656-672.
19
Engineering Directorate
Structures and Mechanics Division
1. Berry, Robert L.; Racier, W. Paul; and McCutchen, Don K.: The Design
and Qualification of the Manned Maneuvering Unit Vibration Isolation
System. Presented at the AIAA/ASME/ASCE/AHS 26th SDM Conference,
April 17, 1985, Orlando, Florida.
2. Castner, Willard L.: Acoustic Emission Monitoring of Space Shuttle
Tiles. Presented at the SESA Spring Conference on Experimental
Mechanics, June 9-13, 1985, Las Vegas, Nevada.
3. Ehlers, H. K. F.: The Space Shuttle Orbiter Molecular Environment
Induced by the Supplemental Flash Evaporator System. AIAA Paper
85-0951. Presented at the AIAA 20th Thermophysics Conference,
June 19-21, 1985, Williamsburg, Virginia.
4. Forman, Royce G.: Development of the NASA/FLAGRO Computer Program.
Presented at the 18th National Symposium on Fracture Mechanics,
June 24-27, 1985, Boulder, Colorado.
5. Forman, Royce G.: A Fracture Mechanics Study of the Turbine Wheel
in the Space Shuttle Auxiliary Power Unit. Theoretical and Applied
Fracture Mechanics, Volume 3, May 1985, pp. 71-84.
6. Gamble, J. D.; Cooke, D. R.; Underwood, J. M.; Stone, H. W., Jr.;
and Schlosser, D. C.: The Development and Application of Aerody-
namic Uncertainties and Flight Test Verification for the Space
Shuttle Orbiter. Space Shuttle Technical Conference, NASA CP-2342,
Part 1, January 1985, pp. 264-294.
7. Leger, L. J.: Effects of the Low Earth Orbital Environment on
Spacecraft Materials. Presented at the Third European Symposium
on Spacecraft Materials in Space Environment, October 1-4, 1985,
Noordwijk, The Netherlands.
8. Leger, L. J.; Jacobs, S.; Ehlers, H. K. F.; and Miller, E.: Shuttle
On-Orbit Contamination and Environmental Effects. Space Shuttle
Technical Conference, NASA CP-2342, Part 2, January 1985, pp.
1082-1094.
9. Leger, L. J.; Visentine, J. T.; and Schliesing, J. A.: A Considera-
tion of Atomic Oxygen Interactions with Space Station. AIAA Paper
85-0476, 23rd AIAA Aerospace Sciences Meeting, January 1985, 9 p.
20
Engineering Directorate
10. Li, Chien-peng: Computational Methods for Hypersonic Viscous Flow
Over Finite Ellipsoid-Cones at Incidence. AIAA Paper 85-0925, 20th
AIAA Thermophysics Conference, June 1985, 13 p.
11. Li, Chien-peng: Euler Solutions Using Implicit Multigrid Techniques.
Presented to the Second Copper Mountain Conference on Multigrid
Methods, April 1-3, 1985.
12. Li, Chien-peng: A Finite Difference Method for Solving Unsteady
Viscous Flow Problems. AIAA Journal, Volume 21, May 1985, pp.
659-668.
13. Li, Chien-peng: Numerical Procedure for Three-Dimensional Hypersonic
Viscous Flow. Presented at the International Computational Fluid
Dynamics Conference, September 9-12, 1985, Tokyo, Japan.
14. Li, Chien-peng: Numerical Procedure for Three-Dimensional Hyper-
sonic Viscous Flow Over Aerobrake Configuration. NASA TM-58269,
August 1985, 17 p.
15. Li, Chien-peng: A Three-Dimensional Navier-Stokes/Euler Code for
Blunt-Body Flow Computations. NASA TM-58266, April 1985, 27 p.
Also presented at the 23rd AIAA Aerospace Sciences Meeting, January
1985, 21 p.
16. Roberts, Barney B.: Particle Size, Number, Composition and Velocity
from Solid Rocket Motors. Orbital Debris, NASA CP-2360, March,
1985, pp. 170-176.
17. Roberts, Barney B.: Systems Analysis and Technology Development for
the NASA Orbit Transfer Vehicle. AIAA Paper 850-0965, AIAA 20th
Thermophysics Conference, June 1985, 12 p.
18. Scott, Carl D.: Effects of Nonequilibrium and Wall Catalysis on
Shuttle Heat Transfer. Journal of Spacecraft and Rockets, Volume
22, September-October 1985, pp. 489-499.
19. Scott, Carl D.; Roberts, Barney B.; Nagy, Kernel; Taylor, Peter;
Gamble, Joe D.; Ceremeli, Christopher J.; Kroll, Kenneth R.; Li,
Chien-peng; and Reid, Robert C.: Design Study of an Integrated
Aerobraking Orbital Transfer Vehicle. NASA TM-58264, March 1985,
40 p.
21
Engineering Directorate
20. Smith, 0. E.; Adelfang, S. I.; and Nieder, R. L.: Space Shuttle
Structural Loads Response to Ascent Wind Profiles. Presented at
the American Meteorological Society Conference, August 27-29, 1985,
Huntsville, Alabama.
21. Visentine, J. T.; and Leger, L. J.: Material Reactions with the
Low Earth Orbital Environment: Accurate Reaction Rate Measurements.
AIAA Paper 85-7019, 1985, 6 p.
22. Visentine, J. T.; Leger, L. J.; Kuminecz, J. F.; and Spiker, I. K.:
STS-8 Atomic Oxygen Effects Experiment. AIAA Paper 85-0415, 23rd
AIAA Aerospace Sciences Meeting, January 1985, 9 p.
23. Wade, Donald C.: Space Shuttle Payload Design and Development.
Presented at the European Space Agency, German Aerospace Research
Establishment, and French Space Research Organization Meeting,
December 2-4, 1985, Toulouse, France.
24. Wade, Donald C.; and Hamilton, David A.: Space Shuttle Payload Design
and Development. Presented at the Spacecraft Structures Conference,
December 3-6, 1985, Toulouse, France.
25. West, Walter: Illustration of the Use of Modal Assurance Criterion to
Detect Structural Changes in an Orbiter Test Specimen. Presented at
the 4th International Modal Analysis Conference, February 3-6, 1985,
Schenectady, New York.
26. West, Walter; Haisty, Brett; and Mitchell, Charles: Fault Detection
in the Space Shuttle Orbiter Body Flap using the Modal Assurance
Criterion. Presented at the American Society for Metals Advanced
Composites Conference, December 3-4, 1985, Detroit, Michigan.
27. Williams, S. D.; Curry, Donald M.; and Goodrich, Winston D.:
A Sensitivity Analysis of the Shuttle Orbiter Heating. AIAA Paper
85-0901. Presented at the AIAA 20th Thermophysics Conference, June
1985.
22
Engineering Directorate
Flight Projects Engineering Office
1. Jenkins, Lyle M.: Telepresence Work System Concepts. Presented at
the 19th Aerospace Mechanisms Symposium, August 1985, Moffett Field,
California.
2. Jenkins, Lyle M.: Telerobotic Work System Concepts. Presented at the
AIAA/NASA Symposium on Automation, Robotics and Computing, September
4-6, 1985, Washington, D.C.
23
MISSION SUPPORT DIRECTORATE
1. Garman, John R.: Data Systems Environment for Space Station and
Beyond. Presented at the AIAA Computers in Aerospace V Conference,
October 21-23, 1985, Long Beach, California.
2. Nader, Blair A.: Space Station Operations, Operational Control Zones.
Presented at the National Technical Association 57th Annual Confer-
ence, July 22-27, 1985, Houston, Texas.
3. Simanton, Donald F.: Improve Decision Processes of Management
Through Centralized Communication Linkages. Presented at the
R&D Productivity Conference, September, 1985, Houston, Texas.
PAQE BLA&K NOT
25
SPACE STATION PROJECTS OFFICE
1. Garcia, Frank, Jr.; Jones, Jess H.; and Henderson, Herbert R.: Corre-
lation of Predicted and Measured Sonic Boom Characteristics From the
Reentry of STS-1 Orbiter. NASA TP-2475, June 1985, 42 p.
2. Germany, Daniel M.: Johnson Space Center Work Package 2 Phase B
Activities. Presented at the AIAA Third Annual Aerospace Tech-
nology Symposium, November 7-8, 1985, New Orleans, Louisiana.
3. Mancuso, Thomas G.: Initiation of the Next Step: The Acquisition
of a Space Station Program. Presented at the 22nd Space Congress,
April 23-26, 1985, Cocoa Beach, Florida.
4. Mandell, Humboldt C.: Space Station, The First Step. Presented
at Case for Mars 2, July 10, 1984, Boulder, Colorado. (Published
January 1985)
5. Mandell, Humboldt C.: Management Lessons Learned from the Space
Shuttle Program. NASA JSC, August 1985.
6. Pixley, Paul T.: Space Station Challenges for Navigation. Presented
at the Institute of Navigation Meeting, Spring 1985.
PRECEDING PAGE BLANK NOT FR3UE0
27
SAFETY, RELIABILITY, AND QUALITY ASSURANCE OFFICE
1. Bricker,-Richard W.: Test Results From a Comparative Evaluation of a
Condensation Nuclei Fire Detector. NASA CR-3874, March 1985, 62 p.
PRECEDING PAGE BLANK NOT :FB3BEO
29
SPACE STATION PROGRAM OFFICE
1. Aaron, John W.: Space Station Program and Related Communication
Systems Overview. Presented at the IBM World Trade Division
Conference, June 20, 1985, Brussels, Belgium.
2. Campos, Carlos S.: Evaluating Alternative Manufacturing Flows for
the Space Station Common Module Using Simulation. Presented at the
1985 R&D Productivity Conference, September 10, 1985, Houston,
Texas.
3. Garriott, Owen K.; and DeBra, Daniel B.: A Simple Microgravity Table
for the Orbiter or Space Station. Earth-Orient. Applic. Space Tech,
5 (3), 1985, pp. 161-163.
4. Smistad, Olav: New Commercial Opportunities for the Space Station.
Presented at the Huntsville Association of Technical Societies
Conference, April 23-25, 1985, Huntsville, Alabama.
PAGE BLA&BC NOT ROffiD
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WHITE SANDS TEST FACILITY
1. Benz, Frank J.; Briles, Owen; Hagemann, Dan; and Farkas, Tibor:
Explosive Decomposition of Hydrazine Due to Rapid Gas Compression.
Presented at the JANNAF Interagency Propulsion Committee Conference,
April 9-12, 1985, San Diego, California.
2. Benz, Frank J.; Shaw, Randy; and Homa, John: Ignition of Metals by a
Strong Promoter. Presented at the ASTM G-4 Committee: Compatibility
and Sensitivity of Materials in Oxygen Enriched Atmospheres Confer-
ence, April 23-24, 1985, Washington, D.C.
3. Benz, Frank J.; and Stoltzfus, Joel: Ignition of Metals by Frictional
Heating. Presented at the ASTM G-4 Committee: Compatibility and
Sensitivity of Materials in Oxygen Enriched Atmospheres Conference,
April 23-24, 1985, Washington, D.C.
4. Benz, Frank J.; Williams, Ralph; and Armstrong, Dan: Ignition of
Metals by Impact of High Velocity Particles. Presented at the ASTM
G-4 Committee: Compatibility and Sensitivity of Materials in Oxygen
Enriched Atmospheres Conference, April 23-24, 1985, Washington, D.C.
5. Koontz, Steven L.; and Smith, Irwin D.: The Effect of Metal Cleaning
Methods on the Corrosion Rate and Surface Chemistry of Type 304
Stainless Steel in MON-3 Oxidizer. Presented at JANNAF: Propellant
Characterization Subcommittee Meeting, October 28-31, 1985, Houston,
Texas.
6. Stradling, Jack S.; and Pippen, David L.: Materials Test Laboratory
Activities at the NASA - JSC White Sands Test Facility. Presented
at the ESA/ESTEC, Third European Symposium on Spacecraft Materials
in Space Environment, October 1-4, 1985, Noordwijk, The Netherlands.
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Space Biomedical Research Institute
1. Calkins, Dick S.: On Statistical Analysis of a Type of Data With
Magnitude and Direction. Presented at the Conference on Applied
Analysis in Aerospace, Industry, and Medical Sciences, November
14-15, 1985, Houston, Texas.
2. Lin, Karl K.: Multiple Comparisons in Designs With Repeated Measures.
Presented at the Conference on Applied Analysis in Aerospace,
Industry, and Medical Sciences, November 14-15, 1985, Houston,
Texas.
3. Parker, D. E. ; Reschke, M. F.; Arrott, A. P.; Homick, J. L.; and
^ Lichtenberg, B. K.: Otolith Tilt-Translation Reinterpretation
Following Prolonged Weightlessness - Implications for Preflight
Training. Aviation, Space, and Environmental Medicine, Volume 56,
June 1985, pp. 601-606.
4. Reschke, Mi Hard F.: The Effect of Astemizole on the Vestibular
Ocular Reflex. Presented at the 56th Annual Meeting of the Aero-
space Medical Association, May 12-16, 1985, San Antonio, Texas.
5. Reschke, M. F.; Parker, D. E.; Homick, J. L.; Anderson, D. J.;
Arrott, A. P.; and Lichtenberg, B. K.: Reinterpretation of Otolith
Input as a Primary Factor in Space Motion Sickness. NATO AGARD
Results of Space Experiments in Physiology and Medicine and Informal
Briefings by the F-16 Medical Working Group, March 1985, 18 p.
6. Vanderploeg, James M.: PhysiologTc Adaptation to Space: Space
Adaptation Syndrome. Presented at the American College of
Physicians Conference, 1985, Washington, D.C.
7. Vanderploeg, James M.; Stewart, D.; and Davis, J.: Space Motion
Sickness. Presented at the 2nd International Conference on Space
Physiology, November 20-22, 1985, Toulouse, France.
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Medical Sciences Division
1. Bungo, Michael W.; Cintron, N. M.; Charles, J. B.; and Huntoon, C. L.:
Biochemical Effects of Oral Saline Consumption as a Countermeasure
to Post-Space-Flight Orthostatic Intolerance. Presented at the 56th
Annual Scientific Meeting of the Aerospace Medical Association, May
12-16, 1985, San Antonio, Texas.
2. Bungo, Michael W.; and Charles, John B.: The Human Cardiovascular
System in the Absence of Gravity. Proceedings of the XXXVIth
Congress of the International Astronautical Federation, IAF/
IAA-85-315, Pergammon Press, Its., Oxford, 1985; Pending publi-
cation in Acta Astronautica, 1986.
3. Bungo, Michael W.; Charles, John B.; and Johnson, Philip C., Jr.:
Cardiovascular Deconditioning During Space Flight and the Use of
Saline as a Countermeasure to Orthostatic Intolerance. Aviation,
Space, and Environmental Medicine, Volume 56, October 1985, pp.
985-990.
4. Bungo, Michael W.; Charles, John B.; Riddle, J.; Roesch, J.; Wolf, D.;
and Seddon, R.: Echocardiographic Investigation of the Hemodynamics
of Weightlessness. Invited presentation at C.E.R.M.A, November 13,
1985, Paris, France.
5. Bungo, M. W.; Goldwater, D. J.; Popp, R. L.; and Sandier, H.: Echo-
cardiographic Evaluation of Space Shuttle Crewmembers. Submitted
for publication in Journal of Applied Physiology, 1985.
6. Charles, John B.: Cardiovascular Responses of Untrained and Endurance
Trained Dogs to Oscillatory Blood Volume Shifts. Invited presenta-
tion at the C.E.V./L.A.M.A.S., November 1985, Bretignyh/Orge,
France.
7. Charles, John B.; and Bungo, M. W.: Changes in Arterial Compliance
in Humans Following Multi-Day Weightlessness. Presented at the 56th
Annual Scientific Meeting of the Aerospace Medical Association, May
12-16, 1985, San Antonio, Texas.
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8. Charles, John B.; and Bungo, M. W.: Changes in Orthostatic Heart
Rate and Heart Size in Humans as a Function of Space Flight Dura-
tion. Presented at the 36th Annual American Physiological Society
Fall Meeting, October 13-18, 1985, Buffalo, New York; the Physio-
logist, Volume 28, Number 4, 1985, pg. 315.
9. Cintron, Nitza M.: Biomedical Applications of Ion Chromatography.
Presented at the 10th Annual Training Workshop of the Association
of Official Analytical Chemists, April 8-11, 1985, Dallas, Texas.
10. Cintron, Nitza M.; and Chen, Y.: Determination of y-Carboxyglutamic
Acid by Paired-Ion Reverse Phase High Performance Liquid Chromatog-
raphy. Federation Proceedings, Volume 44, March 1985.
11. Cintron, Nitza M.; Putcha, L.; and Vanderploeg, J. M.: Salivary
Concentrations for Clinical Drug Monitoring of Scopolamine.
Presented at the 56th Annual Scientific Meeting of the Aerospace
Medical Association, May 12-16, 1985, San Antonio, Texas.
12. Coleman, M. E.: The JSC Toxicology Program: An Overview. Presented
to the Space Science Board, National Research Council, August 1,
1985, Woods Hole, Massachusetts.
13. Coleman, M. E.: Toxicological Concerns and Safeguards at NASA.
Presented at the University of Mississippi Medical Center, July 22,
1985, Jackson, Mississippi.
14. Conkin, Johnny: Increase in Whole-Body Peripheral Vascular Resistance
During Three Hours of Air or Oxygen Prebreathing. Presented at the
Undersea Medical Society Annual Scientific Meeting, June 11-14,
1985, Long Beach, California.
15. Dibner-Dunlap, M. E.; Eckberg, D. L.; Magic, N. M.; and
Cintron-Trevino, N. M.: The Long Term Increase of Baseline and
Reflexly Augmented Levels of Human Vagal-Cardiac Nervous Activity
Induced by Scopolamine. Circulation, Volume 71, April 1985, pp.
797-804.
16. Dunn, C. D. R.; Johnson, P. C.; Lange, R. D.; Perez, L; and
Nessel, R.: Regulation of Hematopoiesis in Rats Exposed to
Antiorthostatic, Hypokinetic/Hypodynamia, I - Model Description.
Aviation, Space and Environmental Medicine, Volume 56, May 1985, pp.
419-426.
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17. Edwards, Ben F.; Waligora, James M.; and Horrigan, David J., Jr.:
Statistical Comparison of Pooled Nitrogen Washout Data of Various
Altitude Decompression Response Groups. NASA TM-58265, April 1985,
15 p.
18. Gaiser, K.; Groves, T.; Henney, M.; Scarlett, J.; Molina, T.; and
Pierson, D.: Microbiological Monitoring During the Spacelab 3
Mission. Presented at the American Institute of Aeronautics and
Astronautics Meeting, November 13-15, 1985, Houston, Texas.
19. Goeschl, J. D.; Sauer, R. L.; and Scheld, H. W.: A Method for
Screening of Plant Species for Space Use. Presented at the CELSS
1985 Workshop, July 16-18, 1985, Moffett Field, California.
20. Homick, Jerry L.: Prediction of Space Motion Sickness. Presented
at the 56th Annual Scientific Meeting of the Aerospace Medical
Association, May 12-16, 1985, San Antonio, Texas.
21. Homick, Jerry L.; Reschke, M. F.; and Vanderploeg, James M.: Pre-
diction of Susceptibility to Space Motion Sickness. Presented at
the Barany Society Meeting, May 21-24, 1985, Ann Arbor, Michigan.
22. Horrigan, David J., Jr.: A Physiological Evaluation of Space Shuttle
Extravehicular Activities. Presented at the 56th Annual Scientific
Meeting of the Aerospace Medical Association, May 12-16, 1985, San
Antonio, Texas.
23. Horrigan, David J., Jr.; and Waligora, James M.: Physiological
Considerations for EVA in the Space Station Era. Presented at the
AIAA 15th Intersociety Conference on Environmental Systems, July
15-17, 1985, San Francisco, California.
24. Jauchem, James R.: Hematological Changes Following Repetitive
Decompressions Simulating EVA. Proceedings of the Society for
Experimental Biology and Medicine, 1985.
25. Johnson, Philip C., Jr.: Circulating Red Blood Cell Disappearance in
Microgravity. Presented at the American College of Physicians
Annual Meeting, March 29, 1985, Washington, D.C.
26. Johnson, Philip C., Jr.: Iron Kinetics During Exposure to Micro-
gravity. Presented at the 56th Annual Scientific Meeting of the
Aerospace Medical Association, May 12-16, 1985, San Antonio, Texas.
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27. Johnson, Philip C., Jr.: Nutrition in Space Flight: Some Thoughts.
Food Service and Nutrition for the Space Station, NASA CP-2730,
April 1985, pp. 49-52.
28. Johnson, Philip C., Jr.; Driscoll, T. B.; and Leach, Carolyn S.:
Decreases in Red Cell Mass Found After Space Flight. Presented at
the Humoral & Cellular Regulation of Erythropoiesis Symposium,
October 6-8, 1985, St. Paul, Minnesota.
29. Krebs, J.; Schneider, V.; Cintron, N.; LeBlanc, A.; Kuo, M. C.;
Jqhnson, P. C.; and Leach-Huntoon, C.: Zinc Balance During Bed
Rest: Sodium Fluoride Supplementation. Federation Proceedings,
Volume 44, March 1985.
30. Kril, M. B.; Janauer, G. E.; Fitzpatrick, T.; and Sauer, Richard L.:
Effect of Microbial Fouling on Dynamic Column Capacities of Acti-
vated Charcoal and Ion Exchange Resins. Presented at the Fall 1985
Meeting of the American Chemical Society, September 8-13, 1985,
Chicago, Illinois.
31. Kunze, M. E.; Goolsby, C. L.; Todd, P. W.; Morrison, D. R.; and
Lewis, M. L.: Flow Cytometry of Human Embryonic Kidney Cells: ^
A Light Scattering Approach. NASA CR-171889, January 1985, 10 p.
32. Lacy, J. L.; Verani, M. S.; Ball, M. E.; Babich, J. W.; LeBlanc, A.;
Bungo, M.; Johnson, P.; and Roberts, R.: New Multiwire Gamma Camera
with a Unique Short-Lived Isotope Tantalum-178. JACC, Volume 5,
Number 2, 1985, p. 389.
33. Lawrence, W. H.; Audran, J.; Sanford, C.; and Coleman, M. E.:
Effect of Operant Behavior of Rats from Inhaling Sublethal Levels of
Pyrolysates from a Polyimide and a Polyurethane Foam. Presented at
the Society of Toxicology Annual Meeting, March 20, 1985, San Diego,
California.
34. Leach, Carolyn S.; Chen, J. P.; Crosby, W.; Dunn, C. D. R.; Johnson,
P. C. ; Lange, R. D.; Larkin, E.; and Tavassoli, M.: Spacelab I
Hematology Experiment (INS103): Influence of Space Flight on
Erythrokinetics in Man. NASA TM-58268, August 1985, 73 p.
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35. Leach, Carolyn S.; and Johnson, Philip C., Jr.: Fluid and Electrolyte
Control in Simulated and Actual Spaceflight. Presented at the 7th
Annual Meeting of the IUPS Commission on Gravitational Physiology,
1985, Niagara Falls, New York.
36. Leach, Carolyn S.; Vernikos-Danellis, Joan; Krauhs, Jane M.; and
Sandier, Harold: Endrocrine and Fluid Metabolism in Males and
Females of Different Ages After Bedrest, Acceleration, and Lower
Body Negative Pressure. NASA TM-58270, November 1985, 52 p.
37. Lewis, J: Human Factors Issues in Space Station Architecture. Pre-
sented at the Ames Research Center Seminar on Space Station Human
Productivity, March 1985, 13 p.
38. Mason, John A.: Panel for Space Station Medical Sciences Concepts.
Presented at the 56th Annual Scientific Meeting of the Aerospace
Medical Association, May 12-16, 1985, San Antonio, Texas.
39. McFadyen, Gary M.; Petty, J. C.; and Day, Jack L.: Operational Bio-
instrumentation System: ECG Monitoring for Space Shuttle Missions.
Presented at the Houston Biomedical Engineering Program Conference,
February 8-9, 1985, Houston, Texas.
40. Morrison, Dennis R.: Biotechnology and Pharmaceutical Research in
Space. Presented at the 19th Annual Seminar and Meeting of the
Florida Society of Hospital Pharmacists (FSHP), October 20-23,
1985, Miami, Florida.
41. Morrison, Dennis R.: Cell Maintenance Systems. NASA, Washington
Microgravity Science and Applications Program Tasks, May 1985,
pp. 148.
42. Morrison, Dennis R.: Cell Separations in Microgravity and Develop-
ment of a Space Bioreactor. NASA Washington Microgravity Science
and Applications Program Tasks, May 1985, pp. 146-147.
43. Morrison, Dennis R.; Lewis, M. L.; Barlow, G. H.; Todd, P. W.; Kunze,
M. E.; Sarnoff, B. E.; and Li, Z. K.: Properties of Electrophoretic
Fractions of Human Embryonic Kidney Cells Separated on Space Shuttle
Flight STS-8. Kidney Cell Electrophoresis, TLSP: Final Progress
Report, NASA CR-171889, January 1985, 6 p.
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44. Nachtman, R. G.; Dunn, C. D. R.; Driscoll, T. B.; and Leach,
Carolyn S.: Methods for the Repetitive Measurement of Multiple
Hematological Parameters in the Individual Rat. Laboratory Animal
Science, Volume 35(5), October 1985, pp. 505.
45. Pierson, D. L.: The JSC Microbiology Program, An Overview. Pre-
sented to the Space Science Board, National Research Council,
August 1, 1985, Woods Hole, Massachusetts.
46. Putcha, L.; Tsui, J,; Cintron, N. M.; Vanderploeg, J. M.; and
Kramer, W. G.: Pharmacokinetics of Scopolamine in Normal Subjects.
Presented at the Annual Meeting of the American Society of Clinical
Pharmacology and Therapeutics, March 28-30, 1985.
47. Sandier, H.; Goldwater, D. J.; Bungo, M. W.; and Popp, R. L.:
Changes in Cardiovascular Function: Weightlessness and Ground-based
Studies. AGARD Conference Proceedings, Number 377, September 1984
AGARD; Results of Space Experiments in Physiology and Medicine,
March 1985.
48. Santy, Patricia A.; and Lewis, James: Astronaut Crew Performance:
Recent Space Experience. Presented at the SAE Aerospace Technology
Congress & Exposition, October 14-17, 1985, Long Beach, California.
49. Sauer, Richard L.: Advanced Metabolic Support in Space. Presented to
Society for Nutrition Education 18th Annual Meeting, July 8, 1985,
Los Angeles, California.
50. Sauer, Richard L.: Metabolic Support for a Lunar Base. In Mendel 1,
Wendell W., ed: Lunar Bases and Space Activities of the 21st
Century, Houston, Texas, pp. 647-651.
51. Sauer, Richard L., ed.: Proceedings of the Workshop on Food Service
and Nutrition for the Space Station. NASA CP-2370, January 1985,
99 p.
52. Sauer, Richard L.; and Rappole, C. L.: Spacecraft Food Service. Pre-
sented at the 20th Annual Conference on the Inflight Food Service
Association, May 7, 1985, Phoenix, Arizona.
53. Scheld, H. W.; Sauer, Richard L.; and Magnuson, J. W.: Operational
Development of Small Plant Growth Systems. Presented at the CELSS
1985 Workshop, July 16-18, 1985, Moffett Field, California; NASA
TM-88215, January 1986, pp. 541-554.
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54. Swank, Paul R.: The Parallel Line Assay: Multifunctional Software
for Biomedical Applications. Presented at the Scientific Computing
and Automation Conference, 1985, Atlantic City, New Jersey.
55. Taylor, Gerald R.: Nine-Year Microflora Study of an Isolator-Main-
tained Immunodeficient Child. Journal of Clinical Microbiology,
Volume 50, December 1985, pp. 1349-1356.
56. Waligora, James M.: The Effect of Multiple Simulated Extravehicular
Activity (EVA) Decompressions Over a 72-Hour Period on Symptom and
Bubble Incidence. Presented at the 56th Annual Scientific Meeting
of the Aerospace Medical Association, May 12-16, 1985, San Antonio,
Texas.
57. Waligora, James M.; Horrigan, D. J., Jr.; and Conkin, J.: Effect of
Hydration on Nitrogen Washout in Humans. MSC-20686, Volume 9,
Number 1, June 1985, p. 113.
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Solar System Exploration Division
1. Annexstad, John 0.: Displacement, Ablation, and Meteorite Concen-
trations at the Allan Hills Icefield. Presented at Oregon State
University, Corvallis, Oregon, April 23, 1985; and at the University
of Minnesota, Minneapolis, Minnesota, April 26, 1985.
2. Annexstad, John 0.: Geography and Glaciology of Selected Blue Ice
Regions in Antarctica. Presented at the University of Minnesota,
Minneapolis, Minnesota, April 26, 1985.
3. Annexstad, John 0.: Hunting for Meteorites in Antarctica. Pre-
sented at Oregon State University, Corvallis, Oregon, April 23,
1985.
4. Annexstad, John 0.: Meteorite Concentration Mechanisms in Antarc-
tica—How Complete Is The Picture? Presented at the International
Workshop on Antarctic Meteorites, July 11-13, 1985, Mainz, Federal
Republic of Germany.
5. Ashwal, L. D.; Wooden, J. L.; Phinney, W. C.; and Morrison, D. A.:
Sm-Nd and Rb-Sr Isotope Systematics of an Archean Anorthosite and
Related Rocks from the Superior Province of the Canadian Shield.
Earth and Planetary Science Letters, Volume 74, No. 4, August 1985,
pp.^  338-346.
6. Badhwar, Gautam D.: Crop Characteristics Research: Growth and
Reflectance Analysis. Goddard Space Flight Center Fundamental
Remote Sensing Science Research Program, September 1985, pp.
72-78.
7. Badhwar, Gautam D.; and Hall, Forrest G.: Mapping of Vegetation,
Leaf Area Index and Primary Productivity in Boundary Waters Canoe
Area Using Landsat Data. Presented at the Conference on Man's Role
in a Changing Environment, October 21-26, 1985, Venice, Italy.
8. Badhwar, Gautam D.; and Henderson, Keith E.: Application of Thematic
Mapper Data to Corn and Soybean Development Stage Estimation. Re-
mote Sensing of Environment, Volume 17, April 1985, pp. 197-201.
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9. Badhwar, Gautam D.; MacDonald, R. B.; Heydorn, R. P.; and Houston,
A. G.: Remote Sensing for Crop Identification: State of the Art.
In Deepak, Adarsh; and Rao, K. P., eds.: Applications of Remote
Sensing for Rice Reproduction, A. Deepak Publishing Co., 1985, pp.
253-269.
10. Badhwar, Gautam D.; Verhoef, W.; and Bunnik, N. J. J.: Comparative
Study of Suits and SAIL Canopy Reflectance Models. Remote Sensing
of Environment, Volume 17, April 1985, pp. 179-195.
11. Bansal, B. M.;'Shih, C.-Y.; Wiesmann, H.; Nyquist, L. E.; Wooden,
J. L.; and Takeda, H.: Rb-Sr Internal Isochron Age of a Subophitic
Basalt Clast from the Y75011 Eucrite. Presented at the 16th Lunar
and Planetary Science Conference, March 11-15, 1985, Houston, Texas.
Abstract published in Lunar and Planetary Science XVI, Lunary and
Planetary Institute, Houston, Texas, pp. 25-26.
12. Binder, Alan: The Binary Fission Origin of the Moon. Presented at
the 16th Lunar and Planetary Science Conference, March 11-15, 1985,
Houston, Texas.
13. Binder, Alan: The Depth of the Mare Basalt Source Region. Proceed-
ings of the 15th Lunar and Planetary Science Conference, Journal of
Geophysical Research, Volume 90, Supplement, February 15, 1985, pp.
C396-C404.
14. Binder, Alan: Mare Basalt Genesis: Trace Elements and Isotopic
Ratios. In Proceedings of the Lunar and Planetary Science Con-
ference,. Journal of Geophysical Research, Volume 90, Supplement,
February 15, 1985, pp. D19-D30.
15. Binder, Alan; and Gunga, H.-C.: Young Thrust Fault Scarps in the
Highlands: Evidence for an Initially Totally Molten Moon. Icarus,
Volume 63, 1985, p. 421.
16. Binder, Alan; and Oberst, J.: High Stress Shallow Moonquakes:
Evidence for an Initially Totally Molten Moon. Earth & Planetary
Science Letters, Volume 74, Nos. 2-3, July, 1985, pp. 149-154.
17. Blanchard, Douglas P.: Mars Sample Return: A Planet in Our Future.
Aerospace America, Volume 23, No. 11, November 1985, p. 53.
18. Blanchard, Douglas P.; deVries, J. P.; and Bourke, R. D.: Plans for
a 1996 Mars Sample Return Mission. Presented at the 16th Lunar and
Planetary Science Conference, March 11-15, 1985, Houston, Texas.
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19. Blanchard, Douglas P.; Kempton, Pamela; and Dungan, Michael A.:
Alkalic Basalts from the Geronirao Volcanic Field: Petrologic and
Geochemical Data Bearing on Their Petrogenesis. In Mullens, E.D.;
and Pasteris, J. D., eds: Alkalic Magmatism of Continents and Ocean
Basins (GSA Special Paper).
20. Blanchard, Douglas P.; and Murali, A. V.: Chemical Signatures at the
Cretaceous-Tertiary Boundary Within a Single Manganese Nodule. Pre-
sented at the 16th Lunar and Planetary Science Conference, March
11-15, 1985, Houston, Texas.
21. Blanchard, Douglas P.; Murali, A. V.; Zolensky, M. E.; and Sommer, M.:
Impactite and Tektite Glasses From Lonar Crater, India. Presented
at the American Geophysical Union Fall Meeting, December 9-13, 1985,
San Francisco, California.
22. Bogard, D. D.: Chronology of Breccia Formation on Meteorite Parent
Bodies. Presented at the 48th Annual Meeting of The Meteoritical
Society, July 16-19, 1985, Bordeaux, France. Abstract published in
Meterorites, Volume 20, 1985, p. 611.
23. Bogard, D. D.: Regolith Breccias from Apollo 15 and 16: Petrology,
Rare Gases, and FMR Maturity. Presented at the 16th Lunar and
Planetary Science Conference, March 11-15, 1985, Houston, Texas.
Abstract published in Lunar and Planetary Science XVI, Lunar and
Planetary Institute, Houston, Texas, 1985, pp. 73-74.
24. Bogard, D. D.; McKay, D. S.; Morris, R. V.; Johnson, P.; and Went-
worth, S. J.: Comparison of Petrology, Grain Sizes, and Surface
Maturity Parameters for Apollo 15 Regolith Breccias and Soils.
Presented at the Lunar and Planetary Institute Workshop on Apollo
15, November 13-15, 1985, Houston, Texas.
25. Bogard, D. D.; Nyquist, L. E.; Shih, C.-Y.; Bansal, B. M.;
Wiesmann, H.; and Johnson, P.: Geochronology and Petrogenesis of
VHK Basalts. Presented at the 16th Lunar and Planetary Science
Conference, March 11-15, 1985, Houston, Texas. Abstract published
in Lunar and Planetary Science XVI, Lunar and Planetary Institute,
Houston, Texas, 1985, pp. 75-76.
26. Bogard, D. D.; Taylor, G. J.; Keil, K.; Smith, M. R.; and Schmitt,
R. A.: Impact Melting of the Cachari Eucrite 3.0 Gy Ago. Geo-
chimica et Cosmochimica Acta, Volume 49, April 1985, pp. 941-946.
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27. Cintala, Mark J.: Low-Gravity Impact Experiments: Progress Toward
a Facility Definition. Presented at the Space Station Planetology
Experiments Workshop, June 20-22, 1985, Flagstaff, Arizona.
28. Cintala, Mark J.; Smrekar, S.; Horz, F.; and Cardenas, F.: Impact
Experiments in H20 Ice, I: Cratering. Abstract published in Lunar
and Planetary Science XVI, Lunar and Planetary Institute, Houston,
Texas, 1985, pp. 131-132.
29. Cintala, Mark J.; Horz, F.; Smrekar, S.; and Cardenas, F.: Impact
Experiments in H£0 Ice, II: Collisional Disruption. Presented at
the 16th Lunar and Planetary Science Conference, March 11-15, 1985,
Houston, Texas. Abstract published in Lunar and Planetary Science
XVI, Lunar and Planetary Institute, Houston, Texas, 1985, pp. 129-
130.
30. Cintala, Mark J.; Spudis, P. J.; and Hawke, B. R.: Advanced Geologi-
cal Exploration Supported by ,a Lunar Base: A Traverse Across the
Itnbrium-Procellarum Region of the Moon. In Mendel 1, W. W., ed.:
Lunar Bases & Space Activities of the 21st Century, Lunar and
Planetary Institute, Houston, Texas, 1985, pp. 223-237.
31. Clanton, Uel S.; and Gooding, J. L.: Survey of Probable Micro-
meter Sized Earth-Orbital Debris Fragments in the NASA-JSC Cosmic
Dust Sample Collection. Orbital Debris, NASA CP-2360, March 1985,
pp. 190-219.
32. Clanton, Uel S.; Zook, H. A.; and Schultz, R. A.: Hypervelocity
Impacts on Skylab 4/Apollo Windows. Orbital Debris, NASA CP-2360,
March 1985, pp. 177-189.
33. Cour-Palais, Burton G.: Hypervelocity Impact Investigations and
Meteoroid Shielding Experience Related to Apollo and Skylab.
Orbital Debris, NASA CP-2360, March 1985, pp. 247-275.
34. Cour-Palais, Burton G.; Kessler, Donald J.; Zook, Herbert A.; and
Clanton, Uel S.: STS-8 Orbiter Mission Window Pitting and Possible
Association with El Chichon Eruption of March-April 1982. Presented
at the AIAA Aerospace Sciences Meeting, January 14-17, 1985, Reno,
Nevada. AIAA Paper No. 85-0098.
35. Crews, J. L.: Use of Ground Radar to Detect Reentering Debris.
Orbital Debris, NASA CP-2360, March 1985, pp. 164-169.
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36. Dasch, E. J.; Shih, C.-Y.; Bansal, B. M.; Wiesmann, H.; and Nyquist,
L. E.: Isotopic Provenance of Aluminous Mare Basalts from the Fra
Mauro Formation. Presented at the 16th Lunar and Planetary Science
Conference, March 11-15, 1985, Houston, Texas. Abstract published
in Lunar and Planetary Science XVI, Lunar and Planetary Institute,
Houston, Texas, 1985, pp. 163-164.
37. Duke, Michael B.: Lunar Bases and Space Activities of the 21st
Century. Presented at the AIAA Annual Meeting, April 10, 1985,
Washington, D.C.; at the University of Texas-Austin (1985); at
the University of Michigan, January 14, 1985, Ann Arbor; Clemson
University, February 20, 1985, Clemson, South Carolina; and at the
22nd Space Congress, April 24, 1986, Melbourne, Florida.
38. Duke, Michael B.: Planetary Exploration in the 1990's: Implications
for Nonterrestrial Resources. Presented at the Pathways to Space
Experimentation Workshop, June 3-6, 1985, Orlando, Florida.
39. Duke, Michael B.; Mendel 1, Wendell W.; and Roberts, Barney: Towards
A Lunar Base Programme. Space Policy, Volume 1, No. 1, February
1985, pp. 49-61.
40. Gibson, E. K.; Moore, C. B.; Primus, T. M.; and Lewis, C. F.:
Sulfur in Achondritic Meteorites. Meteoritics, September 1985, pp.
503-511.
41. Gooding, James L.: Clay Minerals in Meteorites: Preliminary Identi-
fication by Analysis of Goodness-of-Fit to Calculated Structural
Formulas. Presented at the 16th Lunar and Planetary Science Con-
ference, March 11-15, 1985, Houston, Texas.
42. Gooding, James L.: "Martian" Volatiles in Shergottite EETA79001:
Possible Significance of Secondary Minerals. Presented at the 16th
Lunar and Planetary Science Conference, March 11-15, 1985, Houston,
Texas.
43. Gooding, James L.: Martian Weathering Products: Response to Climate
Changes and Effects on Volatile Inventories. Presented at the MECA
Workshop on Evolution of the Martian Atmosphere, August 9-10, 1985,
Honolulu, Hawaii.
44. Gooding, James L.: Mineralogy and Origin of "White Matrix" in the
Tieschitz (H3) Chondrite. Presented at the 48th Annual Meeting of
The Meteoritical Society, July 16-19, 1985, Bordeaux, France.
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45. Gooding, James L.: Origins and Significance of Weathering Effects in
Antarctic Meteorites. Presented at the International Workshop on
Antarctic Meteorites, July 11-13, 1985, Mainz, Federal Republic of
Germany.
46. Hall, M. L.; and Wood, Charles A.: Segmentacion Volcano-Tectonica
de los Andes Septentrionales. Politecnica, Monografia de Geologia
4, Volume X, No. 1, March 1985, pp. 7-24.
47. Hall, M. L.; and Wood, Charles A.: Volcano-Tectonic Segmentation of
the Northern Andes. Geology, Volume 13, March 1985, pp. 203-207.
48. Helfert, Michael R.: Accelerated River Delta Aggradation Along
Northwestern Madagascar. Proceedings of the 7th Conference on
African Geology, November 1985, Lobatse, Botswana.
49. Helfert, Michael R.; and Holz, R. K.: Multi-Source Verification of
the Desiccation of Lake Chad, Africa. Advances in Space Research,
Volume 5, No. 6 (Space Observations for Climate Studies), pp.
379-384.
50. Helfert, Michael R.; and Wood, Charles A.: Assessment of African
Lake Levels Using Space Shuttle Earth Photography. Proceedings of
the 7th Conference on African Geology, November 1985, Lobatse,
Botswana.
51. Horz, Friedrich: Lava Tubes: Potential Shelters for Habitats. Pre-
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Astronauts 3-5; 41-48
Atomic oxygen 20-9; 22-22
Audio potentials 5-5
Auxiliary power sources 20-5
Basalt 44-11,13,14; 45-19,25;
47-36; 53-90,93; 55-114; 58-137
Beam plasma discharge 50-71
Beam-plasma interactions 50-69
Bed rest studies 39-29
Bioinstrumentation 40-39,42
Biomedical data
Computer programs 42-54
Biotechnology 40-40
Blood 36-6; 38-25,26; 39-28,34
see also Cardiovascular system;
Hematopoiesis; Hematology
Body fluids 40-35,36
see also Blood
Borosilicate glass 58-134
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Breccia 45-22,23,24; 52-87
CAD/CAE workstation 13-3
Carbon
dense, formation 10-1
poorly graphitized 57-132,133
Carbon dioxide concentration 10-4
Carbonaceous materials 57-127
Carboxyglutamic acid 37-10
Cardiovascular system 37-14,15,16
space flight effects 36-2,3,4,5,
6,7; 37-8; 38-24,25,26; 39-28;
41-47
Charge neutralization 52-82
Chondrites 47-44; 51-74; 55-115
Chondrules 51-72,73,77; 52-85
Chromite 52-86
Comets 63-181
Communication systems 14-20;
15-21; 25-3; 31-1
Computer command modes 64-1
Computer vision 17-1; 65-2,3
Conical bodies 21-10
Contamination 12-5; 20-8
Control systems
automated 10-6; 65-1,4
frequency analysis 17-2
variable configuration 16-1
see also Environmental control
systems
Cosmic dust 46-31; 62-171
see also Interplanetary dust
Cosmic ray flux 55-115
Crew stations 3-4
Crew workloads 7-4
Crops
remote sensing 43-6,8; 44-9
see also Vegetation
Cytology 39-31; 40-41,42,43
Dactites 59-148
Debris
see Space debris
Decision processes 25-3
Design analysis 35-2
Docking systems 14-11
Earth crust 56-116
Earth observations (from space)
48-50; 55-112; 61-167; 62-169,170
Ecocardiography 36-4,5
Electric power generation 18-8
Electrochemical carbon dioxide
concentration 10-4
Electronstagmography 5-5
Electro-optics 14-10,13; 64-7
End effectors 16-1
Energy storage 18-2
Environmental control systems
10-2,7,8
Erythrokinetics
see Blood
Eucrite 44-11; 45-26; 55-114;
60-152
Euler solutions 21-11,15
100
Eutectics 51-76
Exobiology
plant species 38-19
Expert programs 64-6; 65-6,7
Explorer satellites 49-59,60
Extraterrestrial matter 57-132,133
see also Cosmic dust, Interplane-
tary dust, Meteorites
Extravehicular activity 11-15
equipment tests 50-70
physiological effects 38-22,23,
24; 42-56
Fault diagnostics 10-5
Feldspars 51-76; 58-139,140
Finite difference method 21-12
Fire detectors 29-1
Fisher linear classifier 7-2
FLAGRO computer program 20-4
Flash evaporator system 20-3
Flight operations 7-3; 61-161
Flight tests
, Space Shuttle orbiter 12-3; 20-6
Flight training 7-3; 53-97
Flow equations 21-10,12,13,14,15
Fluid metabolism
see Body fluids
Food
see Nutrition
Fracture mechanics 20-4,5
Frequency analysis 17-2
Gabbro 55-109
Gamma ray imagery 39-32
Geochemistry 45-20
Glass 45-21; 52-84; 55-111; 58-134
Granite 55-110; 58-138
Granodiorite 49-55
Granulite 49-56
Greenstone Belt, Ontario 55-110;
59-147,148; 60-150,151
Guidance
orbital transfer vehicles 12-4
Heat pipes 11-12
Heat rejection radiators
see Radiators
Heat transfer 21-18
Heating analysis 22-27
Hematology 38-24; 39-34; 41-44
see also Blood
Hematopoiesis 37-16
Human factors 40-37; 64-3,7
Hydrazine
coupling systems 18-5
explosive decompression 33-1
Igneous rocks 61-164
Ilmenite 53-92,93
Image interpretation 61-166
Image resolution 13-1
Immunodeficiency 42-55
Impact facilities 46-27; 48-53
Impact melts 45-26; 51-72; 54-105,
106,107; 57-125; 58-135,136,139,
140
101
Impact studies 49-55; 60-152
cold rock targets 59-145,146
H20 ice 46-28,29
low gravity 46-27
spacecraft 46-32,33,34; 49-60
Inertia! energy storage 59-143
Interplanetary dust 51-78; 57-128;
63-179
see also Cosmic dust
Ion chromotography 37-9,10
Ion exchange resins 39-30
Iron oxides 54-104
Jupiter
Interplantetary dust 63-179
Kidney cells
see Cytotogy
Kunlun Fault, Tibet 61-160
Lake Chad
see Africa, water resources
LAMPS computer program 12-2
Landsat data 43-7
Large Format Camera 61-160; 64-4,5
Lasers 14-10
docking systems 14-11
space proximity operations 14-18
Space Station 14-13
Leaf area estimates 10-3
Life support systems 65-6
Liquid chromatography 37-10
Low Earth orbit 20-7; 22-21
Low gravity
see Reduced gravity;
Weightlessness
Lunar bases 46-30; 47-37,39;
48-51; 53-98; 54-99,100,101
metabolic support 41-49,50
Lunar crust 54-102
Lunar evolution 44-12,15; 49-54;
54-102; 56-118
Lunar geology 44-11,12,13,14,
15,16; 45-23,24,25,26; 46-30;
47-36; 49-54; 54-102; 58-137,
138; 59-144
Lunar mineralogy 54-104; 61-163
see also names of specific
minerals
Lunar rocks
see Lunar geology or specific
rock and mineral types
Manganese 45-20
Manned Maneuvering Unit (MMU)
11-14; 20-1
Manned missions 3-1
Mars 3-2
history 3-4
see also Space Shuttle missions
Mars 44-17,18; 53-98
Mars missions 3-2
Martian volatiles 47-42,43
Mass extinctions 48-52
Materials tests 33-6
see also Spacecraft materials
Mercury (planet) 56-122; 57-124;
60-155
Metabolic support 41-49,50
Metals
antenna materials 13-4
cleaning 33-5
ignition 33-2,3,4
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Meteorite craters
Lonar crater 45-21; 55-111
Lunar microcraters 62-177
Meteorites 45-22
Allan Hills icefield 43-1
Achondritic 47-40
Antarctica 43-3,4; 48-45
Apollo 16 impact melts 54-107
chondrite 47-44
CI/CM 57-128
clay minerals 47-41
collisional balance 62-176
Poland 62-175
Shergotty 53-194
Meteoroid shielding 46-33; 49-59
Meteoroids
optical detection 63-180
Microbiology 38-18; 39-30; 41-45;
42-55
Microgravity
see Reduced gravity;
Weightlessness
Micrometeorites 52-83,88
Micrometeoroid flux 62-177
Modal assurance 22-25,26
Moonquakes 44-16
Multigrid techniques 21-11
Navier-Stokes/Euler code
21-15
Navigation 27-6
Neptune 60-155,157
NGR6164-65 5-3
Nitrogen depletion 42-57
Non-contact sensors 13-9
Nutrition in space flight 39-27;
41-51,52
Oceans
Space Shuttle observations
55-112
Olivine 49-54; 51-72,73,75,77
Optical communications 14-12
Optical spectroscopy 5-3
Orbit-to-orbit stages 3-3
N
Orbital debris
see Space debris
Orbital environments 20-7; 22-21
Orbital fluid tranfer 18-3,4
Orbital rendezvous
contamination effects 12-5
Orbital transfer vehicles
design 21-19
guidance 12-4
systems analysis 21-17
Orthostatic tolerance 36-1,3; 37-8
Otolith
see Vestibular physiology
Oxygen prebreathing 37-14
Oxyhydroxides 54-104
Particle emission 21-16
Payloads
see Space Shuttle payloads
Pharmacology 40-40; 41-46
Plagioclase 49-54; 53-90; 56-117
Planetary evolution 56-116,117;
57-130,131
see also Lunar evolution
Planetary exploration 47-38
see also Mars missions
Plant growth systems 41-53
103
Plume models 12-1
Polar orbiting satellites 55-113
Polar orbit EVA 50-70
Polyimides 39-33
Polyurethane foam 39-33
Pressure suits
see Space suits '
Productivity 13-3; 14-16
Propulsion
Space Station 19-9
Protoplanets
see Planetary evolution
Proximity operations in space
12-5; 14-18
Pyroxenes 49-54; 53-91,95,96
Radar
imaging 14-19
Ku-band 14-14,15
Reactant supplies 18-8
Reaction control system 19-10
Redox crystallization 61-162
Redox environment
igneous petrology experiments
61-164
Reduced gravity 31-3
cell separation 40-42
impact experiments 46-27
see also Weightlessness
Regression models 10-3
Remote sensing 43-6,7,8; 44-9;
55-113; 56-119,120,121; 57-126
Africa 48-49,50
see also Space Shuttle mis-
sions; Earth photography; Ocean
observations
Rhyolite 60-150
Robotics 23-1,2; 65-1,3,5
Rock intrusions
Mafic dykes 59-149
Mulcahy Lake 55-109,110
Rocket exhaust 21-16; 50-65;
60-153
Satellite retrieval 7-1
Scatterometers 56-119,120,121
Scopolamine 37-11,15; 41-46
Shergotty 53-91,94,95
Solar energy systems 18-1,2,7;
58-141; 59-142
Solar Maximum Mission 50-68;
52-83,88
Sonic booms 27-1
Space adaptation 35-6
see also Orthostatic tolerance;
Space motion sickness;
Weightlessness
Space biology
see Exobiology
Space debris 11-10; 46-31,35;
49-57,58,59,60,62; 50-63,64,
65,66,67,68; 56-123; 63-178
Space flight physiology
duration effects 37-8
extravehicular activity 38-22
metabolic support 41-50
see also Weightlessness
Space manufacturing 31-2
Space motion sickness 35-5,7;
38-20,21
Space photography
see Earth observations; Space
Shuttle missions
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Space platforms 10-8 Space Shuttle payloads 22-23,24
Space radiators
heat pipes 11-12
heat rejection 11-10
Space salvage 5-2
Space Shuttle missions
Earth observatories 62-170
Earth photography 48-50; 61-167;
62-169
echocardiography 36-5
electrocardiograhy 40-39
extended duration 10-7
extravehicular activity 11-15;
38-22
flight operations 7-3; 61-161
management 27-5
ocean observations 55-112
satellite retrieval 7-1
Spacelab flights
see Spacelab
STS-1
sonic boom 27-1
STS-8
atomic oxygen experiment 22-22
cytology 40-43
STS 51-A 5-2
Space Shuttle orbiters
aerodynamics 20-6
auxiliary power unit 20-5
cameras 64-5
see also Large Format Camera
closed circuit television 14-17
contamination 20-8
electric power supplies 18-8
flight tests 12-3; 20-6
heat transfer 21-18
heating 22-27
molecular environment 20-3
optical communication 14-12
radar 14-15,19
reaction control system 19-10
reduced gravity 31-3
Space Station applications 64-9
structural analysis 22-25,26
STS-1 reentry 27-1
tiles 20-2
Space Shuttles
heat transfer 21-18
program management 27-5
structural loads 22-20
Space Station
artificial intelligence 64-6;
65-4,5,7
atomic oxygen interactions 20-9
commercial opportunities 31-4
communications 14-20; 15-21;
31-1
computers 64-1
control systems 65-7
crew workloads 7-4
data systems 25-1
Earth observatories 62-170
electrochemical C02 concentration
10-4
electro-optics 14-13
extravehicular activity 38-23
human factors engineering 40-37
inertial energy storage 59-143
lasers 14-13
maintenance scheduling 64-6
manufacturing flows 31-2
medical sciences 40-38
modular storage 64-9
navigation 27-6
non-contact sensors 13-9
nutrition 41-51
operational control zones 25-2
planning 27-2,3,4
plume models 12-1
propulsion 18-9
robotics 65-1,5
solar energy systems 18-2,7;
58-141
thermal management 11-11
tracking 14-20; 15-21
vision requirements 65-2
Space suits 11-13
Space technology 5-1; 9-1
Spacecraft materials 20-7; 22-21
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Space!ab 5-4
hematology experiment 39-34
microbiological monitoring 38-18
Specular reflectance 57-126
Statistical analysis 7-2; 35-1,2
Stratospheric particles 51-78,79,
80; 52-81; 60-153; 62-172,174
Structural analysis 22-25,26
Structural loads 22-20
Structural reliability 9-2
STS flights
see Space Shuttle missions
Tectonics 48-46,47; 60-151,152;
61-160
Teleoperators 23-1,2; 64-1
see also Robotics
Television, closed circuit
voice control 14-17
Tethering 18-6
Thermal analysis
spacecraft environment 22-27
Thermal energy storage 18-1;
59-142
Thermal protection 20-2
Thermal systems
space platforms 10-8
Space Station 11-11
Tholeiitic melts 56-116
Three-dimensional flow 21-13,14,15
Tochilinites 62-173
Toxicology 37-12,13; 39-33
Tracking
Space Station 14-20; 15-21
Vegetation
remote sensing 55-113;
56-119,120,121; 57-126
Vestibular physiology 35-3,4,5
Vision
see Computer vision
Voice control 14-16,17
Volcanism 61-165
Andes 48-46,47; 61-168
Geronimo volcanic field 49-56
Greenstone belt 59-147; 60-151
Water analysis 11-9
Weightlessness
physiological effects 35-3;
36-2,3,4,7; 37-8; 38-25,26;
39-28,34; 40-35; 41-47
see also Reduced gravity;
Space flight physiology
Zinc balance 39-29
Zircon 54-102
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